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WHAT IS CLAIMED IS: 



An isolated nucleic acid molecule, wherein said nucleic acid 
molecule encodes at least a portion of a plant retroelement and 
comprises a nucleic acid sequence selected from the group 
consisting of: 

\^ a nucleic acid sequence which is a plant retroelement primer 
binding site and which has more than 95% identity to SEQ ID NO 2, 
wherein said identity can be determined using the DNAsis computer 
program and default parameters; 



(b) a nuqleic acid sequence which is at least a portion of a plant 
retroelement envelope sequence and which has more than 50% 
identity to SEQ ID NO 5, wherein said identity can be determined 
using the DNAsis computer program and default parameters; 



(c) a nucleic acid sequence which is at least a portion of a plant 
retroelement gag sequence and which has more than 50% identity to 
SEQ ID NO 7, wh^ein^gSid identity can be determined using the 
DNAsis computer program anH default parameters; 

(d) a nucleic acid spquWice whj,clf is at least a portion of a plant 
retroelement integrase selouence and which has more than 70% 



identity to SEQ ID NO 
using the DNAsis coi 



erein said identity can be determined 
uter pfpgram and default parameters; 



(e) a nucleic acid l^equence which is at least a portion of a plant 
retroelement reverse transcriptase sequence and which has more than 
70% identity to SEQ ID NO llXwherein said identity can be 
determined using the DNAsis con^puter program and default 
parameters; 



(f) a nucleic acid sequence which is at least a portion of a plant 
retroelement protease sequence and which has more than 50% 
identity to SEQ ID NO 13, wherein said identity can be determined 
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using the DNAsis computer program and default parameters; 



g) a nucleic acid sequence which is at least a portion of a plant 
retroelement RNAseH sequence and which has more than 70% 
identity to SEQ ID NO 15, wherein said identity can be determined 
using^the DNAsis computer program and default parameters; 

(h) a nucleic acid sequence which is at least a portion of a plant 
retroelement sequence and which has more than 50% identity to 
SEQ ID NO 17, wherein said identity can be determined using the 
DNAsis computer program and default parameters; 



(i) a nuclei^ acid sequence which is selected from the group 
consisting of: SEQ ID NO 2; SEQ ID NO 5; SEQ ID NO 7; SEQ ID 
NO 9; SEQ ID Np 1 1; S£QID NO 13; SEQ ID NO 15; and SEQ ID 
NO 17. 



(j) a nucleic acid sequence whfch encodes an amino acid sequence 
which is at least a portion of a plint retroelement envelope sequence 
and has more than 30% J^ntiti to SEQ ID NO 6, wherein said 



identity can be diterpatf 
default parameters; 



using 



e DNAsis computer program and 



(k) a nucleic aci^ sequence Which encodes an amino acid sequence 
which is at least a portion of a plant retroelement gag sequence and 
has more than 30% identity toVSEQ ID NO 8, wherein said identity 
can be determined using the DNAsis computer program and default 
parameters; 



(1) a nucleic acid sequence which encodes an amino acid sequence 
which is at least a portion of a plant retroelement integrase sequence 
and has more than 75% identity to SEQ ID NO 10, wherein said 
identity can be determined using the DNAsis computer program and 
default parameters; 
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(m) a nucleic acid sequence which encodes an amino acid sequence 
which is at least a portion of a plant retroelement reverse 
transcriptase sequence and has more than 79% identity to SEQ ID 
NO 12, wherein said identity can be determined using the DNAsis 
computer program and default parameters; 

(n) a nucleic acid sequence which encodes an amino acid sequence 
which isvat least a portion of a plant retroelement protease sequence 
and has rkore than 55% identity to SEQ ID NO 14, wherein said 
identity cambe determined using the DNAsis computer program and 
default parameters; 

(o) a nucleic acid sequence which encodes an amino acid sequence 
which is at least a portion of a plant retroelement RNAseH sequence 
and has more thaii 90% kteatity to SEQ ID NO 16, wherein said 
identity can be detennin^a using the DNAsis computer program and 
default parameters; \ / 

(p) a nucleic acid seqyknce which encodes an amino acid sequence 
which is at least a portion of a plant retroelement sequence and has 
more than 40% identity toWQ ID BfO 18, wherein said identity can 
be determined using tne DNAsis computer program; 

(q) a nucleic acid sequence which encodes an amino acid sequence 
selected from the group consisting of: SEQ ID NO 4; SEQ ID NO 6; 
SEQ ID NO 8; SEQ ID NO 10*\SEQ ID NO 12; SEQ ID NO 14; 
SEQ ID NO 16; and SEQ ID NOW; 

(r) a nucleic acid sequence which encodes an allelic variant of an 
amino acid sequence selected from the group consisting of: SEQ ID 
NO 4; SEQ ID NO 6; SEQ ID NO 8; !SEQ ID NO 10; SEQ ID NO 
12; SEQ ID NO 14; SEQ ID NO 16; and SEQ ID NO 18; and 
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2. 
3. 
4. 



5. 
6. 



^) a nucleic acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nucleic acid sequence of (b); a nucleic acid 
sequence of (c); a nucleic acid sequence of (d); a nucleic acid 
sequence of (e); a nucleic acid sequence of (f); a nucleic acid 
sequence of (g); a nucleic acid sequence of (h); a nucleic acid 
sequence of (i); a nucleic acid sequence of (j); a nucleic acid 
sequence of (k); a nucleic acid sequence of (1); a nucleic acid 
sequence of (m); a nucleic acid sequence of (n); a nucleic acid 
sequenceW (o); a nucleic acid sequence of (p); a nucleic acid 
sequence or (q); and a nucleic acid sequence of (r). 

A seed comprising a nucleic acid of claim L 




A plant comprisyjgT^ucleic acid of claim 1. 

A nucleic acid rrioleciile of 1, which comprises gag, pol and env 
genes and which c^mprisesjadenine-thymidine-guanidine as the gag 
gene start coppn. 



A nucleic ac 



molecuk 



of claim 2, which further comprises SEQ ID NO 4. 



An isolated nucleic acid\molecule of claim 1, wherein said nucleic 
acid molecule encodes at li&st a portion of a plant envelope sequence 
and comprises a nucleic apd sequence selected from the group 
consisting of: 



(a) a nucleic acid sequence which has more than 90% identity to 
SEQ ID NO 5, wherein said identity can be determined using the 
DNAsis computer program and derault parameters; 



(b) a nucleic acid sequence which encodes SEQ ID NO 5; 
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v (c) a nucleic acid sequence which encodes an amino acid sequence 
Which has greater than 85% identity to SEQ ID NO 6, wherein said 
identity can be determined using the DNAsis computer program and 
default parameters; 

(d) a nucleic acid sequence which encodes amino acid sequence 
SEQ Bp NO 6; 

(e) a nucleic acid sequence which encodes an allelic variant of SEQ 
ID NO 6;Vnd 

(f) a nuclefc acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of fa); a nucleic acid sequence of (b); a nucleic acid 
sequence of (c)- a nucleic acid sequence of (d); and a nucleic acid 
sequence of (e). 



A plant cell comprising an isolated nucleic acid molecule of claim 6. 

\ / 

A 1 • \ 1 

A plant retroviral envelope itfotein comprising an amino acid 
sequence encoded byAnucJeic apid molecule of claim 6. 



A method to imparl I 
least one plant cell, 



nomically-significant characteristics to at 
comprising: I 



contacting a plant retroviralVenvelope protein of claim 8 to at least 
one plant cell under conditions sufficient to allow a nucleic acid 
molecule to enter said cell, wherein said nucleic acid molecule 
encodes an agronomically-signifipant characteristic. 
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An isolated nucleic acid molecule of claim 1, wherein said nucleic 
.acid molecule encodes at least a portion of a plant integrase sequence 
and comprises a nucleic acid sequence selected from the group 
existing of: 

(a) \a nucleic acid sequence which has more than 90% identity to 
SEQJD NO 9, wherein said identity can be determined using the 
DNAsis computer program and default parameters; 



(b) a nucleic acid sequence which encodes SEQ ID NO 9; 



(c) a nucleic acid sequence which encodes an amino acid sequence 
which hasWeater than 85% identity to SEQ ID NO 10, wherein said 
identity cambe determined using the DNAsis computer program and 
default parameters; 



(d) a nucleic Wid 
SEQ ID NO 105 




which encodes amino acid sequence 



(e) a nucleic acia^sp^uenop which encodes an allelic variant of SEQ 
ID NO 10; and' 

(f) a nucleic acid s&quenc£ fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nucleic acid sequence of (b); a nucleic acid 
sequence of (c); a nucleic acid sequence of (d); and a nucleic acid 
sequence of (e). 



A plant cell comprising an isolated nucleic acid molecule of claim 10, 



A plant retroviral integrasd protein comprising an amino acid 
sequence encoded by a compound of claim 10. 
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\ 



A method to impart agronomically-significant characteristics to at 
least one plant cell, comprising: 

\ 

contacting a plant retroviral integrase protein of claim 12 to at least 
onA plant cell under conditions sufficient to allow a nucleic acid 
molecule to enter said cell, wherein said nucleic acid molecule 
encodes an agronomically-significant characteristic. 



An isolated nucleic acid molecule of claim 1, wherein said nucleic 
acid i^iolecule encodes at least a portion of a plant reverse 
transcriptase sequence and comprises a nucleic acid sequence 
selectedfrom the group consisting of: 

(a) a nudleic acid sequence which has more than 90% identity to 
SEQ ID MO 11, wherein said identity can be determined using the 
DNAsis computer program and default parameters; 

(b) a nucleic\acid sequence which encodes SEQ ID NO 1 1; 

A /A 

(c) a nucleic acid sequence which encodes an amino acid sequence 
which has greatW than 85% identity to SEQ ID NO 12, wherein said 
identity can be determined usii^g the DNAsis computer program and 
default parameters; 

(d) a nucleic^cims^ence wlich encodes amino acid sequence 
SEQ ID NO 12; ^ * 



(e) a nucleic 
ID NO 12; an 



acid sequence whicmencodes an allelic variant of SEQ 



(f) a nucleic acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nuclefc acid sequence of (b); a nucleic acid 
sequence of (c); a nucleic ^cid sequence of (d); and a nucleic acid 
sequence of (e). 
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A plant cell comprising an isolated nucleic acid molecule of claim 14. 

i A plant retroviral reverse transcriptase protein comprising an amino 
1 acid sequence encoded by a compound of claim 14. 

A method to impart agronomically-significant characteristics to at 
least one plant cell, comprising: 

contacting a plant retroviral reverse transcriptase protein of claim 16 
to at least one plant cell under conditions sufficient to allow a nucleic 
acid\molecule to enter said cell, wherein said nucleic acid molecule 
encodes an agronomically-significant characteristic. 

An isolated nucleic acid molecule of claim 1, wherein said nucleic 
acid mblecule encodes at least a portion of a plant RNAseH 
sequence and comprises a nucleic acid sequence selected from the 
group consisting of: 

(a) a nucffeic acid science which has more than 90% identity to 
SEQ ID NO/ 15yrtrherein said identity can be determined using the 
DNAsis conWter Arogram and default parameters; 

(b) a nucleic Acid sequence which encodes SEQ ID NO 15; 

(c) a nucleic aaid sequence which encodes an amino acid sequence 
which h^greaMu: than 95% identity to SEQ ID NO 16, wherein said 
identity can be determined using the DNAsis computer program and 
default parameters 

(d) a nucleic acid sequence which encodes amino acid sequence 
SEQ ID NO 16; \ 

(e) a nucleic acid sequence which encodes an allelic variant of SEQ 
ID NO 16; and \ 
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Vf) a nucleic acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nucleic acid sequence of (b); a nucleic acid 
sequence of (c); a nucleic acid sequence of (d); and a nucleic acid 
sequence of (e). 

19. A plaiat cell comprising an isolated nucleic acid molecule of claim 18. 

20. A plant retroviral RNAseH protein comprising an amino acid 
sequence encoded by a compound of claim 18. 

21. A method to impart agronomically-significant characteristics to at 
least one plant cell, comprising: 

contacting a plant retroviral RNAseH protein of claim 18 to at least 
one plant cell under conditions sufficient to allow a nucleic acid 
molecule to enter said cell, wherein said nucleic acid molecule 
encodes an agronomically-significant characteristic. 

22. An isolated/ reWryement comprising a nucleic acid sequence 
selected from^ne group! consisting of: 

(a) a nucleic acid sequence which has more than 95% identity to 
SEQ ID /NO 2; wherein said identity can be determined using the 
DNAsis computer program and default parameters; 

(b) a nucleic acid sequence which is SEQ ID NO 2; 

(c) a nucleic acid sequence which encodes amino acid sequence 
SEQ ID NO 4; and \ 

(d) a nucleic acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nucleic acid sequence of (b); and a nucleic acid 
sequence of (c). \ 
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23. \A plant retroelement of claim 22, which further comprises at least 
le nucleic acid sequence which encodes at least one agronomically- 

sfcnificant characteristic. 

24. A rilant retroelement of claim 23, wherein the agronomically- 
significant characteristic is selected from the group consisting of: 
malev sterility; self-incompatibility; foreign organism resistance; 
improWed biosynthetic pathways; environmental tolerance; 
photosvnthetic pathways; and nutrient content 

25. A plant netroviral particle of claim 23, wherein the agronomically 
significant characteristic is selected from the group consisting of: 
fruit ripening; oil biosynthesis; pigment biosynthesis; seed 
formation; starch metabolism; salt tolerance; cold/frost tolerance; 
drought tolerance; tolerance to anaerobic conditions; protein content; 
carbohydrate\content (including sugars and starches); amino acid 
content; and fajty acid content. 

26. An isolated pWnt "Retroviral particle comprising an isolated 
retroelement of claim 22. 



27 . A seed comphsin^ompjrising a plant retroelement of claim 22. 

28. A plant comprising aplaj it retroelement of claim 22. 

29. A plant of okim 28L which plant is selected from the group 
consisting of: soybean; maize; sugar cane; beet; tobacco; wheat; 
barley; poppy; rape; swiflower; alfalfa; sorghum; rose; carnation; 
gerbera; carrot; tomato; lettuce; chicory; pepper; melon; cabbage; oat; 
rye; cotton; flax; potato; pine; walnut; citrus (including oranges, 
grapefruit etc.); hemp; oak; rice; petunia; orchids; Arabidopsis; 
broccoli; cauliflower; brussel sprouts; onion; garlic; leek; squash; 
pumpkin; celery; pea; Dean (including various legumes); 
strawberries; grapes; apples! pears; peaches; banana; palm; cocoa; 
cucumber; pineapple; apricottplum; sugar beet; lawn grasses; maple; 
triticale; safflower; peanut; anto olive. 
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30. \ A plant of claim 29, which is soybean. 

31. \ A method to transfer nucleic acid into a plant cell, comprising 
contacting a plant retroelement of claim 22 with at least one plant cell 
\ under conditions sufficient to allow said plant retroelement to enter 

said cell. 

32. A method to impart agronomically-significant characteristics to a 
plant, comprising contacting a plant retroelement of claim 23 with at 
least one plant cell under conditions sufficient to allow said plant 
retroelement to enter said cell. 

33. A nlethod of claim 32, wherein the plant retroelement is contacted 
with said cell via a plant retroviral particle of claim 34. 

34. A plant retroviral particle comprising a plant-derived retrovirus 
envelope protein. 

35. A plant red^vftal particle of claim 34, which further comprises a 
plant retroviral protein selected from the group consisting of: plant- 
derived tntegrase; phprttlerived reverse transcriptase; plant-derived 
gag; and plant-dprfyed RNAseH. 



36. An isolates plant retroviral particle comprising a plant retroviral 
proteip encoded by \ nucleic acid sequence selected from the group 
consisting on 

(a) a faucleic acid sequence comprising (i) a nucleic acid sequence 
which encodes at least one plant retroviral envelope protein, and (ii) 
a nucleic acid sequence which has more than 60% identity to a 
nucleic acid sequence selected from the group consisting of: SEQ ID 
NO 9; SEQ ID No\ 1; SEQ ID NO 15; SEQ ID NO 26; SEQ ID NO 
27; SEQ ID NO 28;Wq ID NO 29; SEQ ID NO 30; and SEQ ID 
NO 31, wherein saidpentity can be determined using the DNAsis 
computer program and default parameters; 
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v (b) a nucleic acid sequence which encodes an amino acid sequence 
encoded by a nucleic acid sequence (a); 

(c) a nucleic acid sequence which encodes an allelic variant of an 
amino acid sequence encoded by a nucleic acid sequence of (a); and 

(d) W nucleic acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nucleic acid sequence of (b); and a nucleic acid 
sequence of (c). 

A plantVetroelement of claim 36, wherein said nucleic acid sequence 
as described in (a) comprises a nucleic acid sequence of claim 6. 

A plant retroelement of claim 38, which further comprises at least 
one nucleia acid sequence which encodes at least one agronomically- 
significant characteristic. 

An isolated retrovir^particle comprising a plant retroviral protein 
encoded by a nupleic apid sequence selected from the group 
consisting of: 



(a) a nucleic a£iti sequjgfice Which has more than 80% identity to a 
nucleic acid s^u^^selected from the group consisting of: SEQ ID 
NO 9; SEQ ED N© 11; and SEQ ID NO 15, wherein said identity 
can be determined using the EfNAsis computer program and default 
parameters; 



(b) a nuclei 
from the gro 
SEQ ED NO 1^ 



; acid seduence which encodes a nucleic acid selected 
p consisting of: SEQ ID NO 9; SEQ ID NO 11; and 



(c) a nucleic acid sequence which encodes an amino acid sequence 
encoded by a nucleic acid sequence selected from the group 
consisting of: a nucleic acid sequence of (a); and a nucleic acid 
sequence of (b); 
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Vd) a nucleic acid sequence which encodes an allelic variant of an 
amino acid sequence encoded by a nucleic acid selected from the 
group consisting of: a nucleic acid sequence of (a); and a nucleic 

\acitt sequence of (b); and 

(e) a nucleic acid sequence fully complementary to a nucleic acid 
sequence selected from the group consisting of: a nucleic acid 
sequence of (a); a nucleic acid sequence of (b); a nucleic acid 
sequence of (c); and a nucleic acid sequence of (d). 

40. A plant\retroviral particle of claim 39, which further comprises at 
least one nucleic acid sequence which encodes at least one 
agronomically-significant characteristic. 



41 . A plant rehcwii^l particle of claim 40, wherein the agronomically- 
significantVharacteristic is selected from the group consisting of: 
male steriftW; self-Weffip^bility; foreign organism resistance; 
improvecy iHosypfnetic pathways; environmental tolerance; 
photosyntpetic^athways; and nutrient content 

42. A plant i^rovirkl partible of claim 40, wherein the agronomically 
significant characteristic is selected from the group consisting of: 
fruit ripening; oil biosynthesis; pigment biosynthesis; seed 
formation^ starch metabolism; salt tolerance; cold/frost tolerance; 
drought tolerance; tolerance to anaerobic conditions; protein content; 
carbohydrate content (including sugars and starches); amino acid 
content; and fatty acidVontent. 



43. A method to transfer nucleic acid into a plant cell, comprising 
contacting a plant retroviral particle of claim 39 to at least one plant 
cell under conditions sufficient to allow said nucleic acid to enter 
said cell. 
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44\ A method to impart agronomically-significant characteristics to a 
\ plant, comprising contacting a plant retroviral particle of claim 40 to 
Nat least one plant cell under conditions sufficient to allow said 
nucleic acid to enter said cell. 

45. A method to transfer nucleic acid into a plant cell, comprising 
contacting a plant retroviral particle of claim 36 to at least one plant 
cell urider conditions sufficient to allow said nucleic acid to enter 
said cell 

46. A methock to transfer nucleic acid into a plant cell, comprising 
contacting ^larfnetooviral particle of claim 37 to at least one plant 
cell under coiiditionsy sufficient to allow said nucleic acid to enter 
said cell. X \^ — ^ 

47. A method toiimp&rt aaronomically-significant characteristics to a 
plant, comprising contacting a plant retroviral particle of claim 38 to 
at least one Want cell under conditions sufficient to allow said 
nucleic acid tcmiter sam cell. 

48. An isolated nucleic acid having at least 20 contiguous nucleotides of 
the sequence shown in SE^ ID NO 17. 
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